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im^mi] (i) t?^§fLijtMixttf«ao 




(I) 



, Xi±NoiSfia6*^L ; R2(±g^3g*^rt-cv>-c^ .tv^c 1 ~c 1 owtjv 

S.O f R4(i#^®^tC7KmMT-X(i7Km*^8^^^L ; X(i-N (R5) r6 

1 0W7J^;H, XfiS^S^^rtTV^T^ ctv^C 3-C10^)y^n7M 
)Vm*7FL ; Y(±. TkStJl^ -CH 2 NH 2 , Xli-CONH 2 ^^to ) 
[»*^2] (I) (D^LWm^^Xr<D-WC^ (la) 

[it 2] 




*;l/2£Xi±a*l£*WLTv*-c<> £v>C 2 ~C 1 0 07^^-^^^ ; R 3 

RxfR4te&*w&i<zfrmm^xte7im&<vi%m&zfFL ; x«-n (r 5 ) r 6 

mtE#2 003-3107018 



&m 2 0 0 1 - 1 7 3 8 5 5 ^- v : 2/ 

1 0O7;^^i, Xfifi&££;£LTV>Tfc <fcv>C 3 -C 1 0<7)v^nr^^r 
;l^£^L; Y(i, tMI^^n -CH 2 NH2^ X(±-CONH 2 ^^to ) 

[»^3] R2^-CH 2 ORl2 (fcrtfU R 12fi 7 KMCT-3Ui7fcS3t»<7> 

^n*£^-r) if*six{±2(ifam^k^Xf±^«7)iio 

Htm 5 XH 6 ^ISfScOlS^o 

[lt*^8] (ii) r^£*LMfci» : 

[tt3] 




, X(±N^j*ffi^^^t ; R 2 ii:iM^tLt^-CUv^C 1 ~C 1 0 07^ 
* flsmXli.W.yk&Z^ LX^X i> J: v^C 2 -C 1 0 T - £ ^ L ; R3 

*mjtM<Vftl£TX\ 

5*; : x-h 

(5^, X(i, — N (R5) r6^^l, RS&^RGli^^^TRIt]^^ 
S^^Ltv^^ iv^C 1 -C 1 OOT^^^S, Xfitt^Sr^LT^T^ J: 
v>C 3 - C 1 0^y^n7;^^i^^f) 
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-?7F*ix&it&totEU&z-&x—lig&: (iii) x~7F2tiz>ik&W : 

lit 4] 

R 1 




(III) 



(5£*K RK R 2 > R 3 . R^^XiiUigfi^&oSI*) 

[fjf^9] (I I) -c^SftMt^: 

Mb 5] 



R 1 




(5^ R!(i7K*J^T-> Uli^U^tUv^Cl~Cl 0O7^;vi 
, XiiNO^HS^L ; R 2 (iffim*^^TL-Cv^T^ =fcv^C 1-C1 OOTiV 
^i^XfifiBI&Sr^r L-C*/>-Cfc «t v>C 2-C1 0<DT )Vr=-)vm^7^L ; R 3 
SO f R4(i#^^j/lH7[c^T-X{±7Km^O^^^^-t) 

5£ : x-H 

(5**, Xl±, -N (R5) r6£^u R5^^R6{i#^^5l^7K^^ 
i^tLt^tii^c 1 - C 1 0^)7^^;vS, Xfig^*^WLTv^-r i J: 
t^C3-C 1 0^y^o7;^^S^t) 

^^tL^fb^^^vry^J^KS^-^T-i^ (iv) -c^stL-Mt^ 
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- [ft 6] 




C^^K r!> r 2 , r 3 > R 4 s.^x(i±fs^aoaf9-e*^>) 

[0 0 0 1] 
[0 0 0 2] 

n h5>X7i5-W/'J nv^--tf^f <Z>tfffiM%&£ (olig 
osaccharide processing enzyme) (i> (Kornfeld, R. , ^til (1985). 

Ann. Rev. Biochem. 54, 631-664 ; ^(^"Brockhausen, I., {fe (1999). Biochim.Biop 
hys.Acta 1473, 67-95) RZf X 7 4 > rfflgR (Butters, T. D. , ffe (2000). Chem. 
Rev. 100. 4683-4696) ±<7)#^0^ U ^Hf»itO^(CK-^--r^fiW^^?-^ 

m%<OMJklfW&&%*fr\^Xfft>fl%> (Sinnott, M.L., life (1990). Chem.Rev. 
90,1171-1202 ; Rye, C.S. , % (2000). Curr.Opin. Chem. Biol. 4, 573-580 ; & 
mjnligil, U.M., ItiJ (2000) Curr.Opin. Struct. Biol. 10,510-517) 0 *^aK^r 
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^-y: 5/ 



#J<h ^ffctt^^Tv^ (Winchester, B. , Ife (1993). Biochem. J. 290 
, 743-749; Fleet, G.W.J. , ffe (1985). Tetrahedron Lett. 26,3127-3130; Liu 
, K.K.-C, -ftU (1991). J.Org.Chem. 56,6280-6289; Kato, A., i& (1999) Car 
bohydr.Res. 316-95-103; Takebayashi, M. , #, (1999). J.Org.Chem. 64,5280- 
5291; WSaotome, C. , flfe (2000). Bioorg. Med. Chem. 8,2249-2261) o Ji^* 
>}iif it, /■J3y;^7^7x7- -tf S ^ 'J =r v ^- -tf Htm £ ft 

Winchester, B. , i& (1993). Biochem. J. 290, 743-749 ; Fleet, G.W.J. , flfc ( 
1985). Tetrahedron Lett. 26, 3127-3130 ; Liu, K.K.-C, ffe (1991). J.Org.Ch 
em. 56, 6280-6289 ; Kato, A., ft& (1999) Carbohydr. Res. 316-95-103 ; Takebay 
ashi, M. , jtfe (1999). J.Org.Chem. 64,5280-5291; Saotome, C. , life (2000) 
. Bioorg. Med. Chem. 8, 2249-2261 ; Kaj imoto, T. , jtfe (1991). J. Am. Chem. Soc. 
113,6187-6196 ; Ichikawa, Y. , \& (1998). J. Am. Chem. Soc. 120, 3007-3018 ; Le 
gler, G. , 4b (1986). Carobydr.Res. 155, 119-129 ; Wong, C. -H. , ItH (1995). 
Angew. Chem. Int. Ed. Engl. 34, 412-432 ; Wong, C.-H. , (1995). Angew. Chem. I 
nt.Ed.Engl. 34, 521-546 ; Hughes, A.B. , Itfe (1994). Nat. Prod. Rep. 135-162 ; 
$.£/Qian, X., j&L (2000) . Glycosyl transferase inhibitors. In Carbohydrates 

in Chemistry and Biology, (Ernst, B. , Hart, G.W. & Sinay, P., ed. ) vol. 
3, pp. 293-312, Wiley-VCH, Whnheim) 0 

[0 0 0 31 

[stmwvkLXi t-t&vm] 

[0 0 0 4] 
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(Takebayashi, M. , i& (1999). J.Org.Chem. 64, 5280-5291 ; RZfSao tome, C 
., ftfc (2000). Bioorg.Med.Chem. 8,2249-2261) 0 ^B^^-^Ji, p/rM<0|fiW£ 

r ^ 7 >f 7*5 «; - * ffl v ^ ^jft-cm- S<7> *7fi1rit&® 

D7- -tf S. O f 7*'j3y;l'h7/X7x7- -b* iC^-T & Ifi^fpffl £ iFti51~ * - t K 
[0 0 0 5] 

EP*k ^H^HJ:tL(^ (I) T'^3*iMfc^Xli*Offlri*ffi0t$*L 

[ft 7] 




(I) 



, X(±N6D^*4:^L ; R2(igm*^^LTv^T^ J:v^C 1 ~C 1 0 07^ 
^^*XlitM^tLtv>Ti iv^C 2~C 1 OOTH-^^L ; R 3 
S^R 4 {i#^^Sl^7K^ : ?-3l(±7Km*<7)«^^^L ; Xt±-N (R5) R6 

1 0O7;^;vi, Xfifi&X^ Lt^t U^C3-C1 OO/^OTH 
;Hfe«:^L ; Y(i, TkftJE^ -CH 2 NH 2 , Xfi-CONH 2 ^^-r o ) 

ffiSE# 2003-3107018 



# M 2 0 0 1 - 1 7 3 8 5 5 ^- S J : 7/ 

• [0 0 0 6] 

*f£L<W\ -&5S (I) <03Lftmm*VXT<0-18c& (I a) T** 0 

" [its] 




, X(iN<7)^HS*^L ; R 2 (±B?&*£^LTWT& J: v^C 1 ~C 1 0 07^ 
4r^a£X(±e&S£WL-Cv^-C& «fcv*C 2 ~C 1 0<O7i^-^M$L ; R3 
S.y f R4(±^.^^3t^7K^ : ?-X{i7K^*<7)#^^^L ; XJi-N (R5) R6 

1 0<DT )ls*)Vm, XlitM^tLTV^-C^) iV^C3-C 1 O^y^nTH 
^m*7FL ; Yt±, TkifJiCTs -CH 2 NH 2l X«i-C0NH2^^i"o ) 
[0 0 0 7] 

«fSL<{±. R2(i-CH 2 ORl2 (fztzL, RUlifcm^XUXm&OVkm 
[0 0 0 8] 

*%Wm\\<omm^£1XlS, ±8iLrt:— «3£ (I) Offc^Xti 

*gfftiK3&$i&$*ik &ani±fEL£-$:5£ (i) <Dik&®xte*<7>i&zm%jm 

[0 0 0 9] 

2r£ ; f^:, aS^Wtc^*o— «fi:^ ( I ) offc^&Xti t: h &#tr 
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^-v: 8/ 



[0 0 10] 
[0011] 

[<fc9] 



+ ^SXl±t^i^ ; tL'C^T ^ iV^C 2-C1 0W7H-^i^L ; R 3 

5£ : x-h 

(^•K Xti, -N (R5) r6£^u R5RXfR*l*&*$Sl2.l l zfcmi%=F, St& 
i^^Ltv>tU^C 1 - C 1 0^)7)^iH, XllSttlfeSr^rLrv^T* «fc 
v>C 3 - C l'OOv^DTJK^S^t) 

t?^$n&fk^!»i:RJS$*r— tts: (i i i) t?jF$*i<Mfc'fr!» : 




(ID 
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- at i o] 



R 




X 



(III) 



(5£fK RK R 2 > R 3 > R 4 ^:^X(i±fS^a<7)iiO -?$>*>) 
[0 0 12] 

[f b i i ] 



% XliNO§iS^iL ; R 2 (iSm*£^L-Cv>T& =t^C 1 ~C 1 0 07^ 

^^^XJiffi^^^rLrv^-c^ ctv^c 2 ~c l oot^-A'M/tl ; r 3 
^: : x-h 

(5£4\ X(i, -N (R5) r6£^u RSj&TfR*\*&*W$L\z*migL=f-^ W3% 
I^tLt^tiiv^c 1 -C 1 0<r>T)V^)vm, XiitM^^lt^ti «t 
v>C 3 - C 1 O^y^nrWI^f) 
■C^^tL^^^S^vTy^Jt^Jc^^T-^ (IV) 




.3 OR 4 



(II) 



OR 
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- [ft 1 21 




(5$*K R 1 . R 2 . R 3 . R4aCJ f X{i±iB5eH^)ji«9"C**) 

are ±sa-*b$; (i) "C7Fzti&it&me>&i&jjm*vm2 

[0 0 13] 

ffl#ffl»^i3^T\ Cl-Cl OOTi^iH^ Ltli, MxJi\ figWK, 53^ 

W<b*u ^tfj^fi, ^^;w* v j-^-^*, ^nt'iVi, ^y^ni:^ r 
^Hl. ^vrf;H> s e c-y^)vm, t e r t-r^^*, v^n^ne. 

[0 0 14] 

^*ffl»^£;v>-c,' C2-C10WT;vy-;HiLtli, fillet, 

ssmk, Xii^nfb<Da^^^j££l^i&2 7^ i oor;^-^ 
^^tf^n, ±ifiL^r^^;^o^o^#r H m^iJ^-h^~ 

[0 0 15] 

^B^#ffl»t;i3V^-C. C3-C1 0<?)y^n7;^^StLT(i, ^!liti\ 
D7 0 ntf;U^ y^ny'fiH, v^n^>^;l^ N y^D^^yjkM^ 

[0 0 16] 



ttiiiE# 2003-3107018 



mm 2001-173855 



^-v: 11/ 



ti£v^\ #!jxJ2\ TKmm, t^fVl (=0) , ADy>H^ (y ymm^-, ±1 

t°) > 7v7vs, y*r-vv^, *yw(vm 

[0 0 17] 

tf—fr^ 2, 2, 2-HJ^noxfjv*;H'^H, 2-b'J^f;Uy , J^ 
[0 0 18] 

> t-rh^y^f^i, 2-> h+yih^y^f^S, 2, 2, 2 - y" 
nnxf+y>f^i, if* ( 2 - y* n o .x h * ->) ^^i^ 2- ( b 'J ^ f 



tbfl#2 003-3107018 



mm 2001-173855 



^-v: 12/ 



[0 0 19] 

-X-^l/*, 2, 2, 2- (7 xx^-fe V=-)\s 

) t-7^;V*, T'))V^ y>f<;uS, p -^nn7x;;H, 

^>y;i/^. p h ^ry^Oy^S, 0 --ho^yy>i, p--l-n^> 
p-An^>y>i, p-y7/^>y>I, 3 - ;* ^l'- 2 - 17 
ii'N-t^fyKS, y'7xi;Mf)H, 5 - y^ > 7*7^ U MJ7x- 
)V*^-)l<^^ a -f-"7^-;i/y 7 i — )V*^-)Vgk, p-^F^y7x-^y7x- 
p- (p' -7 , n^7xty;l/t J ry) 7xx;Vy*7xx;Mf ;i/ 
9-T>H;>Hk 9- (9-7x-^) 9- (9-7x 

[0 0 2 0] 

F'J^f^y'J^ fjxf;vy'j;H, >f y y°n * fiVy 'J ;H, 
t -7^-^y ^f-;i/y 'J )Vm (TMDMSi) , (MJ7x-;MfM y^f- 
;i/y';;i/^, t-7'f^y7x-;Py'J;i'i, >f ^y-f vyntf^y'JiH, 
^f^y-t-T'f^y';^ M)^>y>y')il/|, h'J-p-^y'J^v 
>; h 'M y 7°n y >j HJ7xxjVy'j ; 

[0 0 2 1] 

(x7f;H) 

*;l^-K ^>vyjv*;M-F, ^DOT-br-F, y^n 

r-h, h'J7i-^>h*yr-bf-h, 7x7^y7-bf-K p -^nn 
7xy#y7-bf - 2, 6-^DD-4->fJl'7z;*y7 , tf-h, 
2, 6-y^nn-4- (1, 1, 3, 3-f h5>Wf^) 7xM->7 
■tf - K 2, 4-fc*7 (1, l-y^f;v7nk» 7i;*y7tf-f, 

mtiE#2 003-3107018 
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^DDy7x-jV7^f-K p-P-7x-;V7-tf-h, 3-7i- ;u:/n 

- K 4->ht'/^oh^-h, (E) ^-2-7r;x- ^ 
>y\x-K o- (y'7n^^f^) ^>y\x- K 0 - Y*Z/1j frtf— ^ 
)^>y^-h > p-7i-M>7'i-f < 2, 4, 6 - h 'J ^f-M^Vx 

- h „ p-P-^OV^-K a-t7hx-f ; 
[0 0 2 2 ] 

K -f v^;w*-sK^~ f, tf-;!^-* ^- K TV /i'* — 

- h , p - p< h ^ ->^> v;u # - # : * -h, 3 , 4 - V * Y * y V)V ft 

- ;Jc^— K o — — h u-r<>y)\/j} — sK^>— h „ p -xfn^>yJl/*-^^- 

[0 0 2 3] 

N-7x^*jW-I>, N->f ^ ^VV friifr^* — K sKV— h, — h 
K N, N, N' , N' -f I^7>f M7*ny7^-K 2, 4-v 
xfD7xx;i/7;V7x^-l> : 

xJi\ Teodora, W.Green, Protective Groups in Organic Synthesis, John & W 
iley & Sons Inc. (1981) & fKffilftS *fC^4 0 
[0 0 2 4] 

-r-i^if^*^^ HUbS (i) ^t^o^a^w^^^^^jasr^i&w 
, x&mmrz ymm^tf&^ztiZo wtttimt itii, iim*a> 
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[0 0 2 5] 

(i) ^<fc^»utt, itLwm&fc, &mmmt, z.mmafc. xttti* 

ibS (la) i Ltitto 
[0 0 2 6] 

(I) cofL^^la^^ft^v^f^ (i) <Dit&m*&e>M- 

xmm-r&zttfxz&o 

[0 0 2 7] 

(i) co-ffc^oKit^^ov^rtt^-tio (i) <oit 

"bmUL-C, WTO 2 iiO^oMti^t: J: ^) Mt-i> i t ^ I ^ c WTt* 
[0 0 2 8] 
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^-v: 15/ 



- ^Wetti^nt LXm^&TnsTK. K#3li^ftfk^8rC*iK Saotome, 
C, fife (2000). Bioorg.Med.Chem. 8, 2249-226 lfcffilftO Ci «9 ^jSi"* CI 

i-ci o<oT;i^;i^-e&£i§£\ R 2 ^fl<7)g^s^^Lrv^r * iv^c 

^nOl*tb*^^RCL^fflv>T, Saotome, C. , fife (2000). Bioorg.Med.Chem. 8,2 
249-2261 ^fSfcOTf&^iflCT. Pifl«*^ft^7^fli K#3 Sr^jSi" 
^> i t # * o 
[0 0 2 9] 

SI l o^ii, (I) n^^TY7& ? 7K*J^T-e^^fb^^^iii-^^ 

mx*$>2>o 5fe-f\ fb^3 £Sx7 5 /fbLTfb^tM £MitU P/rM^ 

fk^Kffi^£fk^2 £ 0 
[0 0 3 0] 

teiSflfc (#!lx.t^ ^ofb^3o««x-H^£ti£T^ > 

ft^^iSDL, mwLtz'ik, mmttfemnm mm*. thf^o ^<DMjt 

#KR5e £ iif, 0 Vfr h 5 0 °CfIJt. ffi L< liMifiTtfr ? - £ § 

</>&.I£j& J -e£&jt7C#Jfc Ltd, 7;vrt K£»7C-rs - t 4 < ^ S 
W^ax-t&WH^fflv^tL** 1 , ^i:i4, 0Ox.«T, NaBH 3 CN^^ ? 

LT, BffMKJ: 0ttff«KJC£^'ttffli-*-t**-eS-6o B£«SIRJSl±, f£H*<7> 
IIS iz S D T jgHS^-r & d <b § * o 
[0 0 3 1 ] 

%2<D^mU -&5£ (I) tCi3V^-CY^-CH 2 NH 2 , Ili-CONH 2 t 
**fk-fr»«r«S-t**i£t?*&o 5fe-f\ fk£i£>3 *StreckerSt&J3ftLrfk^ 
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, (I) Hi3V^TY^-CH 2 NH 2 , Xli-CONH2'C**'fk^t-ffl 

[0 0 3 2] 

^b^3*StreckerRJotc#Lr^fc^5*«jii-*St£t±, fllx.!*, jg^fc 
[0 0 3 33 

zz-em^zzt&'c&zz'T sitMtLTii, mz.tf. tmscn (tms 

vT-K) , HCN &t^tf<bft& 0 
[0 0 3 43 

j^ffcr;^-?^ = 7 -Mb***, izgiMb^x, mm.it?-?>, >f-yh»;if^ 

[0 0 3 53 

±|BOStreckerR(&tc «t "9 %btitzik&%0 5 &&T<0 2 S£tf>EJ£tf>ffi 
tL^tc#-t*i tCi 19, — (I) Ci3V^Y^-CH2NH2, Xli-CO 

n h 2 -c* a ft-a-^ t-ffl ^ -r h ik&m 2 am h*iz> 0 

s * * 9 ; - frjkxf&mz.TfemL. &tmmwp d (oh) 2 ^^dl-c > h 2 #h 

^TT«t * £ <h \z J: «9 3 £ £ # £ 0 KlBUmteKfc&Mft-f 2> BL *) # 
KRjfeS tt-f, 0 <b 5 0 °CfiJg, «f £ L < fiMfi-Cfir 9 - § * 
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^-v: 17/ 



Y#-CH 2 NH 2 -e^^ \ k&w \z ffl ^ 1- * it:^ 2*n&zt ^x # & 0 

[0 0 3 63 

n£Rj£?l^tf£fillffiU *£«Lfc#L * 9 J -frRVK O H KUm : &m U ^ 
*liltPd (OH) 2 &i»t*o Rj3>ig^«:H2#H^CT-e«#"t*c:fctcj: 

mi. Urate J: i)tHl«t^:ii:J; «9> (I) Kisn-CYrt*- 

CONH 2 t*l> ft^-% K ffl ^ -t * ft^tf 2 £ |# £ d t £ & o 
[0 0 3 7] 

*§kw&zbK, — «b£ (i) (Dfo^xittni&zittrm&mmwnm&M 

[0 0 3 83 

#3&9§ o * tfc * 4 * m t l x mm -r %> t%z>^4^xm 
ffBfe, atawPt, mjfiii^> ftm^> /hiBttT#fs£. &±m. x-tfjmmwk. 
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. mrnm^rn^ ?u-ym, n\mm, mmm^&zzittimbtix^&o * 

[0 0 3 9] 

mmtmizmfczti-r, m^mmaxxf^mm^x^^L, mm (±8l®. 

[0 0 4 0] 

i<OlilifO«fiC J: o t iMt ^ - H t ^ $JxJ£\ TIMI 

, nmmm. mnmmm. mmm, mmm. mmm. mvkm, *&ja, %m, m 
m. wm, &&m, ±mm, %mmm, mm, wn^mmm. mmm. mmm, 
mmm, J^mm, wmmm, mm (mA) mm, busum, mmm, tmm, t- 
sm. ^mm, mm. ?im, $mm, wmmm&mm, m^B&m, nvtM& 
m, &mm. frumm, m&v>sm. ^v^^v^i, ^f&m^mmw 

[0 0 4 13 

^m^mm^mmmmt Lxmrn-Tzmst lxiz, #!]xj*\ h 

[0 0 4 23 
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[0 0 4 3] 

*§km<Dmmimnwxi$m£nM (Mx.&, $5i*ii*k fcrxizgift 
w^if, *fs?pj, ^J> *ij&TO#J&^£W&-t^-e 

[0 0 4 4] 

^i§b^ mm v> mm. iz m v * $> *i £ aaiiB mm <n mm k ase $ ti-r . ^ n 

rr— r-f «k »»SflXt±»**I&#J, 5WR*ik S»*k lUtaj 

[0 0 4 5] 

ynbf;v^^;i/-tr;i/D-^, *° >; kf- ;w tf n >J Xtt-if 7^>^v>ffi&M ; 

fl/n-^, en, # if- > ^ 'j jvjutMit?- ? y%?(o =»- tm ; 

[0 0 4 6] 

& wt&mm <omn<omm tzm z t # * Mjffi&ti ttxa 

> ffittffl3R9*, ^S^il7K> 7 , oei/>^'j n-;i^07M4£&vMifflRfi#fl? 
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[0 0 4 7] 

**WoEioS4ili*,fwm 2e*K, a^S^ttft^o 

0 0 Omg/k gSS«t^i), #f£ 

L < (± i o ju g/k gfrb i o omg/k g#E<7)$Effl-e*&o ±ia^»<7)lS 

[0 0 4 83 

[*W!I3 

(A) 

(1) tffi 

jaTOBMtfiTIEOil •> j»A Lfc : a-^ny^-b' ( « - G 1 c - a s e 
; « - 3 v K 3tKD7— I?; EC3. 2. 1 . 20) „ Saccaromyces 
. Sp. , (ToYoBo) ; «-v>/y^--lf (ff-Ma n-a s e ; «-D-v>; 
-> Kv>/ n KD7--b* ; E C 3 . 2. 1. 2 4 ). Jack Bean (Sigma) \ ce- 
il y 9 b v ^~tf (a-Ga 1 - a s e ; a - D - ifv ? Y v * Mi Kn 
7-€;EC3. 2. 1. 22) „ Green Coffee Bean (Sigma) ; p - if*7 9 h 
v ^--tr ( /? - G a 1 - a s e ; (3 — D — if? ? FvK#7^ b t: Ko 9 — -tf ; 
EC3. 2. 1. 23) , Aspergillus oryzae, (Sigma) ; a — G a 1 N A c — 
a s e (2 -T-fc h75 K- 2 -ft^fy- a h v KT-fc h K 
ft*y**7^ Mi Kn9-4f ; EC 3. 2. 1. 4 9) (Chicken liver frb 
) (Sigma) , /3-1, 4-#7^fv^h7>^7i7-S (£-1, 4-G 
alT-ase;EC2. 4. 1. 22), (Sigma) ; 3-1f*7 
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■^fyJl/f7>^7x7-tr' («-l, 3-Ga lT-ase ;EC2. 4. 1 
. 9 0) , I, -Xmm (Carbiochem) 0 4-^fJ^^'J7x 

'J^2-7"bh75 F-2-ft^y-/3-D-^3H'7;y K (4-MU- 
Gl cNAc) Itmit^m^hmXLtZo UDP#7^h-XM5' -v** 

(UDP) fiSigma^fclJIALfco # n HJ -7 HEPE 

S [2- 14- - 1 - V=-M x.f?y?.)V*> 

Wt] > ME S [2 - (N-*^* ] ) 7) >X)V*>ffi.] , Mn C 1 2> "7" I s 

h «; S Mit * 'J ^ A (i t * 7 f 7 ^ tt^ f> i A L 0 — 
mM^^>7K(iMili-QvX-r A (Millipore Corp.) T«l^o Sep-Pak^-h 
•j y vfiWaters Corp. frhfRX Lfz 0 Mil lex-GVv 'J>^7^^^- ( 0 . 2 2 
mmX4mm, i . d . ) f£B3^ U #Tj&*S>JBA Lfco 
[0 0 4 91 

(2) ft^^O-ftW^ 

J: 9 \z LTWMZ&tio *7A^nvhy77^-(i, y'J*^ (Merck Kies 
elgel 60) Xfilatro Beads (60// 1 ) (Dia-Iatron Laboratories) TMt^£ 
o YfrZMfw? h J -f±. Bio Gel P-2£fflv*Tfr o fz Q TLCX*°7 

H2J-?/-^<0 7%12^<J-7*K (VI) V KV- h *fflv>TPl 

fcttLfco JE0L EX-2705Hfcftft*i-£teffi LT 2 5tt*NMR^^7 
Ltz 0 2 H NMR (2 7 0MH z) l±, FW&i££ UMe 4 S i (50. 00 
) XiiDOH (5 4. 8 0) ZmmLXCDC l3Xl±D 2 0*-?UmLtzo 13 C 
NMR (6 7. 5MH z) l±, ftUWMt LTM e 4 S i (5 0. 0) , CDC 
13(577. 0) XtiCD 3 CN (5118. 2) MLTCDC 1 33UiD 2 
O^-effiilL^o ^iltW*«:S§tSo MALDITOFfiX^n^ 
fi, v> 'j ->7Xt LT2, 5 -~>*fc Ko v£S#^£ffl^TAppl ied BioSys 
terns, Voyager ±trf£$i L fc 0 TLC ^^(iATTO^K^Jg 77^x77^7' 

91;- v-yr-rvjif- (ATTocorp.) zm^xm^tzo 

[0 0 5 0] 

( 3 ) V »; 3 v ;HE^siSiJ <fc tffl-flf oHBfcW^i* 
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- ^f£S(iM2 5 0 ^1 <D-?<{ 9 n^^-r^-e^f o/co R/£?l£*ii±. 
0 . 1 MO ii n v rt^llliirtft ( p H 7 ) > 10 mMOM nCl2^ 0 . 1 mM 
(^UDP-Ga 1, 0. 2mM<7)4-Mu-^'J3yf% 0. 5 mMOlM^K 
SO* 2 0mU/mLW*"7? hy^h5^7i5-^ftfc, 3 7tt5^ 
Ffl-f > Jr^^- > 3 > Lfc&, 0 . 1 MO^^iM?: 5 0^1 iJiLT 8 0 °C 

•ci oftmm&*zh\zzvxw&*&]kLtio &hfitLm&m*)m\GL gv 

[0 0 5 1] 

RJSaiJK^tfSrx i. d. 7 5 ^mOit^y V * + ^tf9 V - =HH x. ^Waters 
Quanta 4000E^ -V If 9 'J ~>*-r A-Cffofco SW* 1 0 c mi^v>0f 

t? 1 0 I^KI&tK^^WJE* K «t *> L fc c Ifctii fix * V - Ktf» P> 7 . 5 c m<7) 
iiC^T'2 1 4 nmtUVM**7 A±-eiO^-T^^ tCi <9 ofc„ 
y-*7 AiiMillennium 2010 v^f- A (Waters Corp. ) _tHffi§lL7c 0 
[0 0 5 2] 

(4) {C^!|3<7)l7C7r/M»a 
h jvx> (3 0 0// 1 ) (f'OT/l'fK K#3 (9 mg, 0 . 0 17 mm o 1 ) 
«C7x^f^T<> (4. 4/uL, 0. 0 3 5mmol) ZOVXffimL 
, Ifit*2^F B m#L, THF (5 1. 0^L, 3Si) ONaBH 3 CN«l 

M^^or-ei&t, mux-mmwLfzo M^^nm^^x^mL, & 

jfUN a HC03Ti5fc$-U MgS04«Lf; o itxT 5 XKoK^Sr T L C 

^iltzJ < y 'J h U V Pftt^ *° ? h <7>* fc5fr*f L fco 

Yields (%); 4(1), 98.1; 4(2), 42.4; 4(3), 80.3; 4(4). 57.5; 4(5), 80.9; 
4(6), 61.0; 4(7), 54.9; 4(8), 79.4; 4(9), 80.3. 
[0 0 5 3] 

mm<7)B^^ nrnz * 9 ; - * (0. 8mD s^imohci (0. 2 m 

L) K»»U H2»l^TtIfi-e2HHI, tt!i^)2 0%Pd (OH) 2 £- 
ifi:«#l^o ^*S.Ov#^^l^*L7 t j^^#'btL^»K^H20 (lmL) 
K mm t T , Dowex 1X8 (OH form) t IZ ^ifi"? 30t> M W L o V#S £ £ 
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-XOT&SrLfclfc, ig^H 2 OC}§f8L, 1MOHC 1 (1 OmL) Rtf* (2 
OmL) "CifrMSLfcWaters Sep-Pak Plus CM#- h V y^kzmMLiz 0 * - h 
']7y*H20 (2 OmL) "CifeifJ-U 10% NH3 (lOmL) ■C&WLfc 

Millex GV>M ^^-•C^jgL, $^j|Ltjt:^tl2 (8, 1) (2. 5 
mg, fb^t?3^^>5 3%) Z'&tzo mi^tzKfc-e, 2(1,1) (55%), 2(2,1) 
(65%), 2(3,1) (10%), 2(4,1) (80%), 2(5,1) (36%), 2(6,1) (74%), 2(7, 
1) (63%), 2(9,1) (29%)£#£o £;K.&Offc^|&Oj^Lfcflrtt^- 9 ^J^T 

[0 0 5 4] 

2(1,1); 1H-NMR (D2O) : (4.20 (t, 1H.J = 3.8 Hz), 3.98 (dd, 1H,J = 4.0, 8. 

4 Hz), 3.84 (dd, 1H, J = 6.6, 11.2 Hz), 3.69 (dd, 1H,J = 4.7, 11.2 Hz), 
3.34 (dd, 1H,J = 3.5, 6.6 Hz), 0.96 (t, 3H,J = 7.3 Hz, CH 3 ) ; MALDIT0F MS 

Calcd. for C10H22N2O3: 218; Found: m/z 219 (M+H)+. 
2(2,1); iH-NMR (D 2 0): (4.19 (t, 1H,J = 3.9 Hz), 3.91 (dd, 1H,J = 4.4, 8. 
6 Hz), 3.84 (dd, 1H,J = 6.5, 10.9 Hz), 3.67 (dd, 1H,J = 6.6, 11.2 Hz), 2 
.66 (s, 6H, N(CH 3 ) 2 ). 

2(3,1); iH-NMR (D 2 0): (4.19 (t, 1H,J =3.5 Hz), 3.97 (dd, 1H,J = 3.9, 7. 
8 Hz), 0.89 (t, 3H.J =6.7 Hz, CH3) ; MALDIT0F MS Calcd. for C16H34N2O3: 
302; Found: m/z 303 (M+H)+. 

2(4,1); iH-NMR (D 2 0) : (4.19 (t, 1H,J = 3.8 Hz), 3.96 (dd, 1H,J = 4.3, 8. 

5 Hz); MALDITOF MS Calcd. For C8Hi8N 2 0 4 : 206; Found: m/z 207 (M+H)+. 
[0 0 5 5] 

2(5,1); iH-NMR (D 2 0): (4.30 (t, 1H,J =3.5 Hz), 4.19 (dd, 1H,J = 3.5, 8. 

6 Hz); MALDITOF MS Calcd. For C16H28N2O3: 296; Found: m/z 297 (M+H)+. 
2(6,1); iH-NMR (D2O) : (4.19 (t, 1H,J = 3.8 Hz), 3.94 (dd, 1H,J = 4.2, 8. 
3 Hz), 3.82 (dd, 1H,J = 6.8, 11.3 Hz), 3.67 (dd, 1H,J = 6.2, 11.3 Hz), 3 
.58 (t, 2H,J = 6.3 Hz), 3.38 (s, 3H, OCH3), 2.93 (dd, 1H,J = 4.7, 12.2 H 
z), 2.81 (t, 2H,J = 7.2 Hz), 1.85 (quinter, 2H,J = 6.8 Hz); MALDITOF MS 
Calcd. For C10H22N2O4: 234: Found: m/z 235 (M+H)+. 
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-2(7,1); 1H-NMR (D 2 0): (4.24 (t, 1HJ =3.6 Hz), 4.19 (t, 1HJ =3.7 Hz), 
4.03 (dd, 1H,J = 4.1, 8.6 Hz); MALDITOF MS Calcd. For C11H22N2O4: 246; 
Found: m/z 247 (M+H)+. 

2(8,1); 1H-NMR (D 2 0): (7.43-7.35 (m, 5H), 4.16 (t, 1H.J =4.0 Hz), 3.90 
(dd, 1H,J = 3.9, 8.2 Hz), 3.80 (dd, 1H,J = 6.9, 11.1 Hz); MALDITOF MS Ca 
led. For C14H22N2O3: 266; Found: m/z 267 (M+H)+. 

2(9,1); iH-NMR (D 2 0): (4.18 (t, 1H,J = 3.4 Hz), 3.96 (dd, 1H.J = 4.4, 8. 
3 Hz), 3.82 (dd, 1H,J = 6.6, 10.8 Hz), 3.67 (dd, 1H,J = 6.6, 10.5 Hz); M 
ALDITOF MS Calcd. For C12H24N2O3: 244; Found: m/z 245 (M+H)+. 
[0 0 5 6] 

( 5 ) it&m 3 <DStreckerK&<D MmMJjit; 
h (7 0 0 /* 1 ) (DTfrfK. K#:3 ( 2 4 m g , 0. 0 4 5mmo 1 ) 

<7>mwl<z~7 ^*J-)\/T < > (6. 9 /uL, 0. 0 5 4mmol) £ 0 T^i^n L 
, Ml&~C2 9$mi%;WL, TMSCN (1 8. 1/uL, 0. Ummol) 

hf (9. o^l, 0. i mt) fp<Dmimm<D o . 5 M-m-m* o n-c&un U 

lfit-BM#L/:o I^H^»if^tftl, ifrfON a HCO3WL 
, MgS0 4 «U: o mmZWtzkLfz^ -b'JMl:^i5 (8) <7)»S 
(29mg, 96. 0%p (6 : 4) ) £l#7t 0 TLCO^jtyt 

s^tfT-*^ tz * <r>*E.mn <r>®M. * mm l . (omm <o a v r 
»smtLfzo umznfz4 < y */* >; h-^tc^is-r^uvPft4^* o y 

»tf U, WURJt^ lt-^5 (1) (4 3mg, 8 1. 9%p (1 I 1 
) , lt£-« (39rag, 0. 074mmol) frb) . It&m 5 (2) (2 6 
m g , 5 8. 2 % p , 3 (27mg, 0. 0 5 2 mm o 1 ) ^ P>) , 

MS (3) ( 2 7 m g , 91. 2%p (6!4), 1t&%9 3 ( 2 8 m g , 0 . 0 
5 3mmo 1 ) frb) , i t&<& 5 (4) (29mg, 67. 8%p, it^3 ( 
2 7mg, 0. 0 5 1 mmo 1 ) frh) , it&VO 5 (5) (30mg, 70. 6 
%p, ft^%3 (24rag, 0. 046mmol) frh) , it&® 5 (6) (2 
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■7 mg, 56. 9 % p (6:4), ffc^tl 3 (25mg, 0. 046mmol) 
ri*&) , ffc£*«»5 (7) (26mg, 87. 5%p (6 14), 1t&W3 (2 6 
mg, 0. 0 4 8mmol) , Rtfit^ 5 (9) (30mg, 57. 0 

%p, it&%03 (2 6mg, 0. 0 5 0mmol) ^) £f#/c 0 -ti^cOfb^ 

[0 0 5 7] 

5(1); iH-NMR (CDCI3): (3.62 (d, 1H,J = 8.4 Hz, CHCN), 1.43 (s, 9H, C(CH3 
)3>, 0.91 (t, 3H,J =7.0 Hz, CH3);13c-NMR (CDCI3) ; 119.35 and 118.65(CN) 
, 80.99 (C (013)3), 28.29 (C(CH 3 ) 3 ), 13.84 (CH3) ; MALDITOF MS Calcd. for 
C37H47N3O5: 613; Found: m/z 614 (M+H)+. 

5(2); 1H-NMR (CDCI3) : (3.63 (d, 1H,J = 9.0 Hz, CHCN), 2.22 (s, 6H), 1.44 
(s, 9H); MALDITOF MS Calcd. for C37H48N4O5: 628; Found: m/z 629 (M+H)+. 
5(3); iH-NMR (CDCI3) : (4.12 (t, 1H.J = 8.5 Hz), 3.63 (d, 1H,J = 8.5 Hz, 
CHCN), 1.43 (s, 9H), 0.88 (t, 3H,J =6.4 Hz); MALDITOF MS Calcd. for C43 
H59N3O5: 697; Found m/z 698 (M+H)+, 720 (M+Na)+, 736 (M+K)+. 
5(4); iH-NMR (CDCI3): (1.44 (s, 9H) ; MALDITOF MS Calcd. for C35H43N3O6: 
601; Found: m/z 602 (M+H)+, 624 (M+Na)+. 

5(5); iH-NMR (CDCI3): (3.64 (d, 1H,J = 8. 1 Hz, CHCN), 1.46 (s, 9H) : MALD 
IT0F MS Calcd. for C43H53N3O5: 691; Found: m/z 692 (M+H)+. 
[0 0 5 8] 

5(6); iH-NMR (CDCI3) ; (3.63 (d, 1H,J =8.3 Hz, CHCN), 3.31 (s, 3H), 1.44 
(s, 9H). 

5(7); iH-NMR (CDCI3): (3.63 (d, 1H,J = 7.5 Hz, CHCN), 1.43 (s, 9H) ; MALD 
IT0F MS Calcd. for C38H47N3O6: 641; Found: m/z 642 (M+H)+. 
5(8); iH-NMR (CDCI3): (4.26 (dt.J = 2.5, 7.0 Hz, 1H), 3.94 (d, 2H,J = 4. 
1 Hz), 3.61 (t, 1H.J = 6.5 Hz), 1.44 (s, 9H) ; l^C-NMR (CDC13) ; 118.58 (C 
N), 81.00 (C (013)3), 28.14 (C (013)3); MALDITOF MS Calcd. for C41H47N3O5: 
661; Found: m/z 662 (M+H)+. 
5(9); iH-NMR (CDCI3): (4.14 (t, 1H.J = 8.3 Hz), 3.98 (d, 2H,J = 4.8 Hz), 
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- 3.63 (d, 1H.J =6.6 Hz, CHCN), 1.45 (s, 9H) : MALDITOF MS Calcd. for C39 
H49N3O5: 639; Found m/z 640 (M+H)+. 
[0 0 5 9] 

(6) ~ h *))v<dt\ ym^<Dmmm%$mKfc : it&®2 (s, 2) <d&& 

*?;-)l> (0. 8mL) M'IMOHCl (0. 2mL) ^^Lt^I^ 
t/5 (8) (8mg, lt£-^2 (7mg, 0. 013mmol) KMB) <VWW. 
iIlO^iI#2 0%Pd (OH) 2^?^DL^o RlEjl^* H 2 #H^ 

O (lmL) Hv§H?LT, Dowex 1X8 (OH form) t -Ii:lfit3 0^K«#L^ 
o ^fc^aatm^Lfc^ M*H 2 Oi:i»L, lM^HC 1 (1 OmL) 

(2 OmL) -CtdtlUM. L ^Waters Sep-Pak Plus CM# - h U v y'Cif L 
fco *-F , i'r/^H 2 0 (2 OmL) -Cgfc#U 10%NH 3 (lOmL) Tit 
W Lfc&, Millex GV7 4 ^^-t^U dMStefcLTffc^ 2 (8, 2) ( 
2. 3mg. it^|l3^f)5 8%) ¥fxL 2(1,2)(51%), 2(2 

,2) (41%), 2 (3, 2) (8%), 2(4,2) (41%), 2(5,2) (32%), 2(6,2) (31%), 2(7,2) (27%) 
, 2(9,2) (12*) Srftfco IKL^ttf-^^^T^to 
[0 0 6 0] 

2(1,2); 1H-NMR (D 2 0) : (0.90 (t, 3H,J = 6.5 Hz, CH3). 
2(2,2); iH-NMR (D 2 0) : (1.95 (s, 6H) ; 

2(3,2); MALDITOF MS Calcd. for C17H37N3O5: 331; Found: m/z 332 (M+H)+. 
2(4,2); iH-NMR (D 2 0): (3.75 (t,J = 5.6 Hz), 3.00 (t,J = 5.6 Hz); MALDIT0 
F MS Calcd. for C9H21N3O4: 235; Found: m/z 236 (M+H)+, 274 (M+K)+. 
2(5,2); MALDITOF MS Calcd. For C17H31N3O3: 325; Found: m/z 326 (M+H) . 
2(8,2); MALDITOF MS Calcd. for C15H25N3O3: 295; Found: m/z 296 (M+H)+. 
2(9,2); MALDITOF MS Calcd. for C13H27N3O3: 273; Found: m/z 274 (M+H)+, 3 
12 (M+K)+. 
[0 0 6 1 ] 

( 7 ) - h V JMDT < Ki^«D*165^^S£« : it&Vs 2 ( 1 , 3 ) (D&WL 
(0. 8mL) S^6MWKOH (0. 2mL) tp^mt^ 5 ( 
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-1) (8rag, (lOrag, 0. 0 18mmo 1) {«) 

3 0 % H2O2 (1 7 /u L, 0. 15mmol) ?riDDL/:o Rlc>?I^tl?r5 0t; 

-^wmf^L/co <£±p^ srtr>rs^t7^7K7K^v±r, ch 2 c i 2 -cwiaju m 

gS0 4 ±«L/: o ^/-JMO. 8mL) MlMOHCl (0. 2m 
L) fciMLfcdOg&aEK, tt«SE*0^3Rfi«F2 0%P d (OH) 2 *&JDLfc 
o Rl5iS^» * H 2 fi^TtISt 3 B L £ o CFiSfll £ L 

&\z%btitzi®M%*'H.20 (lmL) CMLt, Dowex 1X8(0H form)^— UK 
Iz&-e3 0^a#Lf:o ii^^M^L^t, ^g^H 2 OlMU 
1MOHC 1 (1 OmL) Iktffr (2 OmL) T'frM L- /^Waters Sep-Pak Plus 
CM* — Y l ) y v K^Jg Lfco *-F')r/lH 2 0 (2 0 mL) U 1 0 

%NH 3 (1 OmL) -C^aiL^m, Mi 1 lex GV7 4 A> ? -X*>M U L 
Xit&®2 (1, 3) (1. 4mg> ik&Vd3frb 2 8%) *&fco¥ffLfcR 

2 (2, 3) (42%), 2(3,3) (15%), 2(4,3) (33%), 2(5,3) (17%), 2 (6, 3) (28%), 
2(7,3) (12 %), 2 (8, 3) (27 %), 2(9,3) (26 %) fcftfco S^L^ttf-^WT 

[0 0 6 2] 

2(1,3); iH-NMR (D 2 0): (3.34 (t,J =6.5 Hz), 0.92 (t,J = 6.2 Hz); MALDIT0 
F MS Calcd. for C11H23N3O4: 261; Found: m/z 262 (M+H)+; Before hydrogeno 
lysis; MALDIT0F MS Calcd. for C37H49N3O6: 631; Found: m/z 632 (M+H)+. 
2(2,3); MALDIT0F MS Calcd. for C11H24N4O4: 276; Found: m/z 277 (M+H)+; B 
efore hydrogenolysis: MALDIT0F MS Calcd. for C37H50N4O6: 646; Found: m/z 

647 (M+H)+, 685 (M+K)+. 
2(3,3); 1H-NMR (D2O) : (0.89 (t, 3H,J =6.0 Hz); MALDIT0F MS Calcd. for C 
17H35N3O4: 345; Found: m/z 346 (M+H)+. 

2(4,3); !H-NMR (D 2 0): (3.00 (t,J = 5.2 Hz); MALDIT0F MS Calcd. for C9H19 
N3O5: 249; Found: m/z 250 (M+H)+; Before hydrogenolysis: MALDITOF MS Cal 
cd. for C35H45N3O7: 619; Found: m/z 620 (M+H)+, 642 (M+Ha)+. 
[0 0 6 33 

2(5,3); MALDITOF MS Calcd. for C17H29N3O4: 339; Found: m/z 340 (M+H)+; B 
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• efore hydrogeno lysis: 
MALDITOF MS Calcd. for C43H55N3O6: 709; Found: m/z 710 (M+H)+. 
2(6,3); iH-NMR (D2O): (3.54 (t,J = 6.3 Hz), 3.35 (s, 3H) ; MALDITOF MS Ca 
led. for C11H23N3O5: 277; Found: m/z 278 (M+H)+. 

2(7,3); MALDITOF MS Calcd. for C12H23N3O5: 289; Found: m/z 290 (M+H)+; B 
efore hydrogeno lysis: MALDITOF MS Calcd. for C38H49N3O7: 659; Found: m/z 
660 (M+H)+. 

2(8,3); MALDITOF MS Calcd. for C15H23N3O4: 309; Found: m/z 310 (M+H)+, 3 
22 (M+Na)+; Before hydrogenolys is: iH-NMR (CDCI3) ; (6.58, 6.46, 5.39, 5. 
22 (br. S, CONH2); 13 C-NMR (CDCI3) (175.20 and 174.68 (C0NH 2 ), 155.38 (N 
COO), 28.38 (CH3); MALDITOF MS Calcd. for C41H49N3O6: 679; Found: m/z 68 
0 (M+H)+, 

2(9,3); MALDITOF MS Calcd. for C13H25N3O4: 287; Found: m/z 288 (M+H)+; B 
efore hydrogenolys is: MALDITOF MS Calcd. for 03^5^305: 657: Found: m/z 

658 (M+H)+. 

[0 0 6 4] 

(8) w nvr--bfn*j--r&7-r ~7=7 '1 -<D7.>? «; 

yy-b'S^/?-^7^ hyf-tft:ov>t(i4 OmMOr/iifl (pH7 
) , « ->^- tffcov>Tt±2 OmMMilS (pH5) , a-#"? 
^ ft^r--b'i:o^tli4 OmM<D^i>MI (pH4) ) , 1 mMco 
PNP-^J3vF\ ^f5e*<0|fi^J (lnM~lmM) „ WV U =1 v ^--b* 
(0. 4 U/mLWa v^--tr\ 0. 2 U/mLO « * h v^- 

-b\ 1 U/mLW^-**7^ h v^--fe\ 0. 2 U/m L <7) a -v > 7 •> ^--tf 
, 0. 6 U/mLWfl -#9? h^TS-r—tf) *^*btZo it&%>2 (3, Y 
) <7)*i-^ic{±. ffc^tr£DMSOKj#fi?L, H 2 o-e«1-^>i t(:«t «9 (H 2 0 

!DMSO=6 ! 1 (v/v) ) , ^h^5mM-M!:5fefllL, 
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[0 0 6 5] 

(9) a-1, 3-GalT-aseOT-y-b-f 

a-1, 3-**7^fy;H7>X7x 7 -4f<7)#^T-e p H 6 . 5 tffo TJo 
a-1, 3-Ga 1 T-a s e(:itt^^5yiW|ifT'7-t^(±, 0. 5 mM 

^ ^ /itiMti^ a-1, 3-GalT-ase L T ^ $ 

6 0 cnKOi^y'J ii * ^ \£ J V - £fflV*T 1 5 k VT^fofco 
7^-b7^-4 -MU-L a c NA c (6) W^MJ^A -MU-G a 1 - a 1 
-3-Gal-/?-l-4GlcNAc (7) <D&W)&F mi±&* , 9. 3t>S.^ 
10. Ot^-C&o/Zo S e p -P a k C 1 8 m^RiS^t/OSfi^^^ 
*ff fi if J£ * - * * ^ £ o 
MALDIT0F MS ; 

it^6 : Calcd.for C24H31NO13 : 5 4 1 ; Found I m/ z 5 6 4 (M + N 
a) +, 

ik&®7 : Calcd.for C30H41NO18 17 0 3; Found I m/ z 7 2 6 (M + N 
a) + 
[0 0 6 6] 

(10) 0-1, 4-G a 1 T-a s e Z> *7 4 7*7'J-©X^'J--> 

y( > + v 3 >»±R(L.aUS^*f0^i6frC#«F|HI (1-1 5^FI) Kov>T 

0-1, 4-GalT-ase©#fiTtpH7. 0t1fof: o ^<yiOlf 
0. 5mM©^ ^ yt<7)#4Tt5^, &J£ilJ£#*rfcl»|— tf>£ 

fl^T-cffofeo a*ofe**ig4 (G) tc^-To 

m^CMHi. 4 9c mOife-g'v'J 77*^ ^ 'J -£ffiv^T 20k Vtff ofc c 
5 0mMO*7it h V *A£m#Rfc LtftfflLfco T?-f7°*-4 -MU- 
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■GlcNAcM4»4-MU-LacNAc (6) (D : &W)nW$&*. 2. 
' 4 ftRV?2. 6ftXfr<otz 0 
[0 0 6 7] 

(b) mm&xzfmm 

( l ) n y tf i- h r;^ >f -T9 'J 

*H»iJ-?(i, ^D'J v>?t <D±ffim IZ&CX iTv? hW. (la) 
SM (lb) Oflftitf**:**, 2 (S) , 3 (R) . 4 (S) , 5 (R) — 
aEg^W-r^> 5MO^f ^ y V h-^fcS^Lfc (02) o 5M^fi6M^ 
^ J: *) fc£#E*WKHMfc-C* 0 > £3lft##T*ti^lt&£ffcE*<W$f£ LT 
#^-T^o ^oT, M^OjL#:Bea (l aMl b) ti«»[|»it»3RW^O«iS 

tL^C05l#:@ee (2al(/2b) ^7^77'J-^<7) RaiffcEB^teB^J 
LX'&mvZZt^z.fz (13) o 
[0 0 6 8] 

ft&HWiSSISt * § m t L fc&TMfcWMilO ^ >f 77 - OfR^li <h A, 
L&v^ (Nilsson, U.J., ftfe (1998). Bioorg. Med. Chem. 6, 1563-1575 ; Wischnat 
, R. , ftfe (1998). Bioorg. Med. Chem. Lett. 8,3353-3358; Lohse, A., ftfe (19 
99). Bioorg. Med. Chem. 7, 1965-1971 ; Lohse, A., fife (1999). Tetrahedron Let 
t. 40,3033-3036 ; Takayanagi, M. , fife (2000). J. Org. Chem. 65, 3811-3815 ; R 
ZMalet, C, ftfe (1997). Carbohydr.Res. 303,51-65) e M&W&M&M (Wise 
hnat, R. , ftfe (1998). Bioorg. Med. Chem. Lett. 8,3353-3358; Lohse, A., 
fife (1999). Bioorg. Med. Chem. 7, 1965-1971 ; Lohse, A., ftfe (1999). Tetrahedr 
on Lett. 40,3033-3036 ; &OTakayanagi, M. , ftfe (2000). J. Org. Chem. 65,381 

1-3815) K^o-<tiWi# k»i*ssv>o &mm t £.f&-rz>i±®.&K^xi±w$k 
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■^fi) t >k<7)Km<Dtzib<Dm<Dm^m^--t^) X*h& (Balkenhohl, F. , f& (1996 
-). Angew.Chem.Int.Ed. 35,2288-2337) 0 *t&fc jtO^tHa^*"^* 
SfctfU, Mjt»fROiBtS^||T'-^^J:tL(dr^ w^Sm®<7>#J l 0 0 
A ^^^Oi^ftft^fitC^i-^^^^ i <h Sr#at"tntf (Mura 

li, R., flfe (1994). J.Mol Biol. 239, 578-580 ; Jacobson, R.H. , Itfe (1994). N 
ature. 369, 761-766 ; Gastinel, L.N. , flfe (1999). EMBO J. 18, 3546-3557 ; Uit 
dehaag, J. CM., fife (1999). Nat. Struct. Biol. 6, 432-436 ; S.t/Val lee, F. , 
m (2000). EMBO. J. 19,581-588) , f^»Lfc5^f-tCiiJn$^*WI6tt»±1RSL-t 

[0 0 6 93 

it^l(T)&W&*m^irZ>tztb\z^ Cl' f^7^rtK*^L/:o - 
*U±, j^7KJt^iiUn(i*ffl^<7)iiii^{i^flJ-e^>^)^ (Fleet, G.W.J. , '(111 (198 
8). FEBS Lett. 237, 128-132 ; Karpas, A., fife (1988). Proc. Natl. Acad. Sci. US 
A. 85,9229-9233 ; S^Asano, N. , ffe (1995). J.Med.Chem. 38,2349-2356) , 
MMM <r> N - T ^ M t iz X 19 55-^ l/WO ISW^M^i" £ *§£-^# v» v * -9 
£fljl.H^o*< ^<7)-Cab^) (Takebayashi, M. , flfe (1999). J.Org.Chem. 64,5280- 
5291 ; S.t/Saotome, C. , fife (2000). Bioorg. Med. Chem. 8,2249-2261) 0 T )VT 

K#3 *BE*^>a*)^lSL, v ^-f^')-^mrfhtz^b\zm.m\^fz (Saotom 
e, C. , life (2000). Bioorg. Med. Chem. 8,2249-2261) 0 5fc?\ itTCT^Wfc, St 
recker*g£\ Ug i M&/£i3 J: m!armichRjS^^tf^OR)S^07ta6^, 
fb^3 i:7V/i:«:J:otMLf^ ^ >*f!)ffiU 4»7vMt 
tciot'f'Jif I/>^'J (PEG) imXLX^m.^m±L, KfBM 

rr/^t-rf^*^'f-^ (Bo c) , (Bn) %u r xi>:£#ME& 

•CabSifc**^$^o iifflnrt^fP^LfcRCtfi, 7v^fl;i#4*)ftK 
itTcT ^ Xb^StreckerRlS-e^o^o ^^>^J h-JH:S-5Vfc7^7 7 
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[0 0 7 0] 

5fc-f\ Ho^orr/ (x-h) zm^xit&ynzvyWjtT < yitBJBZft o 

•cTOtKiUfrU ffr&«M (1-9) TWbtu dtLS:Sttt^Tt?7K*^*D^ 
J: 0 HgTIfcfiMRU Sep-PakCM*-PJ7 y^fflv^iliR^-el^ 
t?2 (1-9, 1) ^l^»tif:o ixTr/ftElDOi^fT)^!^ T L C 7° 
1/- hO^JtifcaEfrflfK* <fc^3(±4 2-9 8%OiR^-e<k^»4 H 

[0 0 7 1 ] 

^tc, StreckerRj££fr of: D 9fI^T^ >tM 5 >£BJ&L£f£C h 'J p< 
f;Vy'J;Vy7-K (TMSCN) fcJSftl&Z n C 1 2< 7 ># ; £T"Cl£ffl Lfc (Oj ima 
, I. , f& (1975). Chem. Lett. 737-740) (**-A K 0 3) 0 JW*B*fcL 
-e (i Rj£ t±jiff L * ri» o o ffi ti <DWi& i> & i*M.t>ti&frvt:Z 

5 7-9 7%<£>i£H-C*o£o &^&ini*#f!&S.a f «7c£ 
>K|E&Lfco <k^5 (1-9) Sr«xLTT5>2 (1-9, 2) K<S*fc-f 
^*^iP7K^fllLT*^^>mS.0 f T< K (Y) £ L*:i§£\ Ktt&tf 

1-9) ZmtttifcT < KKIKJfcU -*L£^7k3^tnLTlk^tf2 (1-9 

*^-a i : 
[0 0 7 2 ] 
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[ffcl 3] 



BnO 



BnO OBn 




" N "CHO 



X-H, NaBH 3 CN 




BnO OBn 
4(1-9) 



MeOH 



H 2 , Pd(OH) 2 /C, H 3 0* 



2(1-9,1) 



3 



X-H.TMSCN 



BnO 



BnO OBn 
S(1-9) 




CN 



MeOH 



H 2 , Pd(OH)2/C, H 3 0* 



2(1-9,2) 



1) H 2 0 2 , KOH, MeOH 



2(1-9,3) 



2) H 2 , PcHOHVC 
MeOH 



[0 0 7 3] 

it^2 (x, y) frhf&z>?4 7*7 >; -<D^m ; 

T^t-'H Ffr3 <7)M7CT< Wb&^StreckerRS^J: it&%>) 4 (X) RZf 5 ( 
Y) ^^1-^)o it^5 (X) O-bUiUli^eCY^Trz-S^T^ K 

-wisiain<e«Lfeo ztib<Dit&wmmmi<~£t)it&y>)2 (x, y) ^« 

[0 0 7 4] 

if^!<7)tffii:tmi2 (1-9, 1) £j£fflLT, tSStl-^ilSgiMS 
mm*M1RLtz 0 a-Gal-ase, /3-Ga 1 - a s eS^«-Ga 1 NA 
c-ase^#7^M#KM^2a (X, Y) (EI 3 ) (Dffl^t LXM 
A,tz(m3)o it^l Ii2 7 M M<DK lf^tt^UDP-G a 1 IZtf-f 2> 0 - 
1, 4-Ga lT-ase^ifSJt**W1?, 2i«<7)^'J ny^ h 7>X7 
i^--tf (BP*>, /?- 1 , 4-Ga lT-ase^i^a-l, 3-Ga 1T- 
a s e) i>^*bfz (Saotome, C. , Ifc (2000). Bioorg. Med. Chem. 8,2249-2261) 
o ITOK, a -Man-ase^, -7>yi#iet^2b (X, Y) <Dtz£> 
IZMiRLfZo ff-Gl c-ase kitfln L/; 0 
[0 0 7 5] 

(2) mmmmmm^i-rz^j 77V- & 
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- a-1, 3 -if J? h 9 >^ 7 ^ 9 9 ^ 79 U -li^tro 

-'M^nMZT v-kj-t&tzfriz (Sharma, A., f& (1996). Proc.Natl. Acad. Sci.U 
SA. 93, 7190-7195 ; Suj ino, K. , KB (1998). Carbohydr.Res. 305, 483-489 I Che 
n, X., fife (1999). Curr.Opin.Chem.Biol. 3, 650-658 ; & OTakayama, S. , ( 
1999). Bioorg.Med.Chem. 7,401-409) , 5tf ^ ffl v^T£>^ ^ISS M 
ttf*£-j£Lfco 4-^f^")>^'j7x'J;l/ (4 -Me) L a c NA c 
t/6) SEfR (Kanie, Y. , (1998). Anal.Biochem. 263,240-245) <Djj& 
K^oT^-J&U IftLTffflL/Co h 9>*7^9-^#£TT-Oft;^ 
6£UDP-Ga 1 t<DfcBl l z&l l f2><[t&®7<DMm^ * * fc? 9 U - *$C*I& 
£ffiv>TE14 U*-A2) C^tHI^ ^xV^hn7xD^7A^lftLt 
IBUo **Rl£©l$n&ii#*f<>fT ofc (m 5) o iO^TTtl, 

1 6tH£^5£*§L£ 0 it&W7 (iftL^^ot^ Sep-PakC 1 8 3£K 
*5tt*SJSlS^OMALD I -TOFIIX^^ h^^(±> -f 6 i3 «t D 8 " 

x^-a 2 : 

[0 0 7 6] 

Mb 1 4 ] 




[0 0 7 7] 

4 -MU-G 1 c NA c frhm&Lfc 4 -MU- L a c NA c (6) UDP 
-Gal ©ISTta- 1, 3 -if? 7 hv^ h7>77x7-Wli:J: <9 

[0 0 7 8] 
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-o^^ia^LT, "fmMzmwx? <j-^>^ry-t^ zft^tzo &mmwj& 
^l/co #g*R(£«i*>f ^--7°^- K^^x^ifi-effv', #t&-t&afeSK*tt- 

[0 0 7 9] 

^ij3y;i/h7>^7 jl 7— -t'Oia^T ytjntzibliZ^ 4-Mu-G 1 cA 
c, M 6 ^ M£t^ 4 - MU-^^n y K^f ffl L/: 0 P1#RJ£ 

itT^f ^□^L^^--/4 , -C5^P^fi : V\ 2 14nm^tkf7'J 

-m^i&*fflv»TT^-t7 p ^-ifes^*t-r*ie^i: L-raueL^o 

[0 0 8 0] 

El 6 K^-fil 0 , [a^7) ? ^^n^^o7^(7)-e^^-7^^ia§L^a - 1 , 3-G 
a lT-ase^l^ 7 4 ~7 7 'J -O— jlOffc#!BH±, ^tL»t:o^ 
-afc^M*^* Ml'fc^Lfco #*^IR#L-C, $>Z>lk&W)imit&%>}l tit 
«L-ca#SttO«IW4*U^:*^Lfeo 9 a-Glc-ase ( 

A), a-Man-ase (B), a-GalNAc-ase (D) Jklfp-G 
al-ase (E, F) i:ov»Tl^ilfco 1 0 0 //M<^Ef iS^tt^ o - 
Gl c-ase^PIfi:o^tfi, ib&it&mMk&tyl V>2fe<Dlfot}* : mLtz 
i)K ftJfyyy'JWyy (DNJ) CEit^If ^^tft^li^^o/: 
o >f 5 y«^<bjtv»«[7Kttti« -Ma n - a s e«C(iffJ L< , C 1 0 T 
)V^^^-th\t^2 (3, 1) tt-fk^l (Ki-27^M) (Saotome, C 
., m (2000). Bioorg.Med.Chem. 8,2249-2261) Sm + y7>;y'Jv^> 
> (DMN, Ki=43//M) (Saotome, C. , flfe (2000). Bioorg.Med.Chem. 8 
,2249-2261) «tLT#*. 1 0 ^MfOfflf i:ov>T 2 7 61^1 1 2 0%O 
iiTv^^L^o fl-Ga lNAc-aseOafi:ov>Tli, ->7A^^>B7 
^-n^-(7)<^^>MlEHO I Cso^i^^'i'SiaWJi: LTfK^£*i-CV*& (Nishim 
ura, Y. , Kb (1996). Bioorg.Med.Chem. 4,91-96) « 8&<D7 *><?> 5&<Oik&® 
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-fi, nM»t-f-t«tl (1) hJ:k^L-C2^±^^v^i:^lJH^ 
-LfCo -tL^cOff-e^, 7 ^^^)P&^m-t^i\:^2 (8, 1) ti4 6 7%3£ 
W£14£7FL^ 0 yS-Ga 1 - a s eOt^ f^LTMk^tffi^T^ it&M 
1 (Ki = l. OmM) £Jt3&LT, »*0##K^fcffiW*J-Cabofc7&* (Sa 
otome, C, fife (2000). Bioorg.Med. Chem. 8,2249-2261) „ (F) i:^t^i: 

T\ C-l' fitOiHfel±tS^t-»i*5?"Cti*^Cfc^l^$*L^:o /?-Ga IT 
-as eMa-G a 1 T- a s e <D 2 oco^f l±UD P — G a 1 £ K^-^K 
LT^-T^H^^^^-f. $>&it&m&p-Ga 1 T - a s e K*t L T Ifl* 
£tkU «-Ga 1 T- a s e H^LTia#^^-rfb^W ? ^^o7t-t{i/il 

[0 0 8 1] 

it^2 (3, i) acr2 (8, i) m<o^m.mi}$k*^-rz>z.ttffrfr^ 

) o ik&®2 (3, 2) #0*2 (3, 3) It ;«tii«-Man-ase 
^^1-&ffi*©tt«rt5t«^Lfco <b^tJ2 (8, 2) W2 (8, 3) l±*tf> 
^Tt\ Ik^tJ 2 ( 8 , 1 ) <7)if^ffl(0#^ 5 2. 8 %%.lf 5 0 . 5 %"C a 
-GalNAc-ase^ Ifl* L fc e 
[0 0 8 2] 

[0 0 8 3] 
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[Ell] 
[0 2] 

[El 3] 

SAL (X, Y) . -eotfig^^-To -T&<Dil&®2 (X, Y) fi. #9* Ml 
[EI4] 

El 4 (4, +tt°7 U -m%i%.W)\iZ±2> a-1, 3-GalT-ase 
VyrtTji-fo T?-t7°?-W Kt-XKt LTlt^e&^UDP-G a 1 

[EI5] 

HI 5 ti. a - 1 , 3-GalT-ase RSOBfrajgiSSr^-to l$fll!*KilSB 
(4 a -77^ * h i/)Hz&Kfc^-o^xft o^o RJE&fl 1 6 fr-C^ISLfco 
[EI6] 

A : 1 X 1 0- 4 M<7)|fi#$iJftftJ^-C<7) a-Gl c-ase OPfi* I 
B : 1 X 1 0-5MO|ffl*^JjftJg-CC0 a -M a n - a s e ^PIW ; 
C I 1 X 1 0-5MO|fi#afliftjR-eo a-Gal-ase ; 
D : 1 x 1 0" 7 M<7)ia#^J^Jg-ecO a-GalNAc-ase <D|SW ; 
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EMF :#*1X1 O-SMX^l X 1 O-5MOM3W«J£-Ctf)0-G a 1 - a 

s e(Dmm ; so* 

G I 5X10 -4MO|fi«^J?tJgT*C0 /? - 1 , 4-GalT-ase^Pll; 

1 J&V?8<D&f&i±, Saotome, C. , ffe (2000). Bioorg.Med. Chem. 8,2249- 
2261K#&^£ftT^& 0 
[EI 7] 

0 7 t±, a -Ma n - a s eRZfa - G a INAc-ase Z>it&%d 2 

(3, Y) #0*2 (8, X) OBES^tt^^-t-o 2 3h1gL<?)VC&®2 (3, Y) # 
0*2 (8, X) ^MLTYMf^^IL^o 
A : 1 x 1 0- 5 M-r-(7) a -M a n - a s e <£>|?I# ; 
B : 1 X 1 0- 7 WC<D a-GalNAc-ase <7>mM \ 
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[EI 3] 



HO H X 

HO OH 
2(X,Y) 




1 : BuNH 2 : (CH^NCHgCHgNH 
3 : CH 3 (CH 2 ) 9 NH 4 : HOCHjCKjNH 

S: ^3" NH 6 : CH 3 0(CH 2 ) 3 NH 

7-rv 



8 : PhCH 2 CH 2 NH 



: O nh 



1 : H, 2 : CHJ4H 2 , 3 : CONHfe 
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[14] 



17.0- 



16.0- 



E 



15.0 



14.0- 



13.0- 



12.0- 




oo i!o To 25 e'.o io'.o 12I0 u'.o 

migration (min) 



[0 5] 




reaction time (min) 
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. [H16] 



Inhibition oJ o-Glc-ase (at ixiO"*M) 




20 30 40 
Inhibition (%) 



B 



Inhibition of a-Man-ase (at 1x1 O^M) 




20 60 
inhibition (%) 



Inhibition of a-Gal-ase (at 1x10-5M) 



20 



AO GO 

inhibition (%) 



ao 



100 



Inhibition of a-GalNAc-asa (at lxi0- 7 M) 




Inhibition of p-GaJ-ase (at 1x1 (HM) 



20 40 60 

Inhibition 0*») 



ao 



100 



Inhibition of p-Gai-ase (at IxlO-SM) 




Inhibition of p-GafT-ase (at SxKHM) 




20 30 40 
innfDlUon (%) 
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7] 



A Inhibition of a-Man-ase (at i xl 0-5M) 



2(0, 
2(3,2) 
2(3 



.1) S 

,2) S 

.3) 



1" ' i - ' » 

20 40 80 

Inhibition (%) 



80 



B Inhibition of a-GalNAc-ase (at 1 xl O-^M) 



2(8,1) 
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